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Method of increasing depth of shade 



The present invention relates to a method of increasing the depth of shade of dyed natural or 
synthetic polyamide fibre materials by treatment with amino-substltuted triazine derivatives 
before, during or after dyeing. 

5 

In the dyeing of polyamide fibres, especially polyamide microfibres, dark shades can be 
obtained by using acid dyes, although at the expense of good fastness -to-washing 
properties. 

Conversely, good fastness-to-washing properties are obtained when dyeing with reactive 
1 0 dyes, although in that case dark shades are not readily obtained. 

It has now been found that dark shades having a high degree of fastness to washing can be 
obtained if the polyamide fibre material is treated with a liquor comprising specific amino- 
substituted triazines before, during or afl:er dyeing. 

15 

The present invention relates to a method of increasing the depth of shade of dyed natural or 
synthetic polyamide fibre materials, which comprises treating the fibre material before, during 
or after dyeing with a liquor comprising a compound of formula (1) 



20 ^ 



H H 
'(CHR^)— N^N^N (CHRg)— X 



(1) 



wherein R is halogen, Ci-Ci2alkyl, C5-C24aryl, Ce-CaearalkyI, -ORi or -NR1R2, Ri and R2 
being, each independently of the other, hydrogen, Ci-Ci2alkyl unsubstituted or substituted by 
one or more hydroxy, amino, mercapto, carboxyl, sulfo, Ci-Ci2alkylsulfony(, C5- 
25 C24arylsulfonyl or Ce-Caearalkylsulfonyl groups. C5-C24aryl unsubstituted or substituted by one 
or more hydroxy, amino, cartDoxyl, sulfo, Ci-Ci2alkylsulfonyl. C5-C24arylsulfonyl or Ce- 
Csearalkylsulfonyl groups, or Cs-CaearalkyI unsubstituted or substituted by one or more 
hydroxy, amino, carboxyl, sulfo, Ci-Ciaa/kylsulfonyl, C5-C24arylsulfonyI or Ce- 
Caearalkylsulfonyl groups, 
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X and Y are, each independently of the other, mercapto, -NR3R4 or -N^RaFliRs A*, wherein 

R3, R4 and R5 are, each independently of the others, hydrogen or Ci-CiaalkyI and A' is 

chloride, bromide, iodide, sulfate or methylsulfete. 

Re and R? are, each independently of the other, hydrogen or Ci-Ciaallcyl, 

and X and y are, each independently of the other, a number from 2 to 12. 

Ci-Ci2Alkyl as R or one of the radicals Ri - R5 may be, for example, methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl. n-pentyl. neopentyl, n-hexyl. n-octyl, n-decyl 
or n-dodecyl. 

C6-C24Aryl groups as R or one of the radicals Ri - R5 are, for example, phenyl, 3-amlno-4- 
sulfophenyl, tolyl, mesltyl, isityl, naphthyl and anthryl. 

Suitable C6-C24aralkyl groups are, for example, benzyl and 2-phenylethyl. 

In the method according to the invention, preference is given to the use of compounds of 
formula (1) wherein x and y are the same. 

In preferred compounds of formula (1), x and y are 3, 4 or 6. 

Preference Is furthermore given to compounds of fomnula (1) wherein X and Y are the same. 

Special preference is given to the use of compounds of fonnula (1) wherein R is a group of 
fomiula -NH-CCHRaVZ wherein Ra is hydrogen or Ci-Cizalkyl. Z is hydroxy, mercapto or 
amtno, and z Is a number from 2 to 12. 

Examples of suitable compounds of the general formula (1 ) are the compounds of 
formulae (101)- (112) 




(101) 
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(107) 
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HN, 



(110) 



HjN' 



H H 



^NH, 



(111) 



CI 

5 

Especially preferred compounds of the general fomnula (1) are the compounds of 
formulae (101). (102), (103), (105) and (112). 

The compounds of formula (1) are known or can be prepared according to known methods. 
1 0 for example by reacting cyanuric chloride with, in succession, a compound of formula 

X-(CHR6)x-NH2. a compound of formula Y-(CHR7)y-NH2 and a compound of formula R1-NH2, 
wherein X, Y, x, y, Ri, Re and R7 are as defined hereinbefore. 

The compounds of fomnula (1) used in the method according to the invention are 
15 advantageously used, in^spective of the Rquor ratfo. in an amount of from 0.01 to 1 5 % by 
weight, preferably from 0.1 to 10 % by weight and especially from 0.5 to 7 % by weight, 
based on the weight of the polyamide fibre material. 

The treatment of the polyamide fibre material with the compounds of fonnula (1) may be 
20 canied out after, during or, preferably, before the dyeing. 

When the treatment of the polyamide fibre material with the amino-substituted triazine 
derivatives is carried out during the dyeing process, the method according to the invention Is 
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advantageously carried out by adding the compound of fonmula (1) to the dyeing liquor in the 
above-mentioned amount and dyeing the fibre material in the usual manner. 

Preferably, however, the treatment of the polyamide fibre material with the amino-substituted 
5 triazine derivatives is carried out before the dyeing. After the pre-treatment, the textile 

material is advantageously rinsed with water at RT (room temperatojre) or slightly elevated 
temperature. 

Suitable polyamide fibre material Includes natural polyamide fibre material, e.g. wool or silk, 
10 and synthetic polyamide fibre material, e.g. polyamide-6 or polyamide-6.6. and fibre blends, 
e.g. wool/cellulose or polyamlde/cellulose fibre blends or polyamide/wool fibre blends. The 
fibre material Is preferably synthetic polyamide fibre material, especially microfibres. 

The textile material can be used in any fomn, e.g. In the form of fibres, yam, woven fabric or 
15 knitted fabric. 

The treatment of the polyamide fibre material with the amino-substituted triazine derivatives 
Is preferably carried out in accordance with the exhaust process, in which, case the liquor 
fBtIo can be selected from within a wide range and is, for example, from 1 :4 to 1 :100, 
20 preferably from 1 :5 to 1 :70 and especially fl-om 1 :1 0 to 1 :40. 

Special apparatus Is not required. For example, customary dyeing apparatus, e.g. open 
baths, winch becks, jigs, or paddle, jet or circulation apparatus, may be used. 

25 The procedure is advantageously carried cut st 2 temperature of, for example, from 20 to 

130"C. preferably from 50 to 120°C and especially from 60 to 100X. The treatment time may 
be, for example, fl-om 10 to 60 minutes and preferably fl-om 15 to 40 minutes. The pH of the 
liquor is generally from 7 to 13, preferably from 8 to 12.5 and especially from 10 to 12. 

30 The liquor can comprise, in addition to the adjuvant according to the invention, further 
customary additives, such as electrolytes, e.g. sodium chloride or sodium sulfate, 
dispersants and wetting agents, pH-regulators and antifoams. 
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The dyeings are carried out using, for example, anionic dyes or reactive dyes; any customary 
anionic dye or reactive dye. as described, for example, in Colour Index, 3rd edition (1971), is 
suitable. 

5 Examples of anionic dyes include sulfo-group-containing monoazo, polyazo. metal complex 
azo, anthraquinone, phthalocyanine and formazan dyes, 

The anionic dyes used in dyeing the polyamide fibre material are either in the form of their 
free sulfonic acids or, preferably, in the form of their salts. 

10 

The dyes used in dyeing the polyamide fibre material may comprise further additives, e.g. 
sodium chloride or dextrin. 

Dyeing of the polyamide fibre material can be carried out in accordance with customary 
15 dyeing or printing methods, for example in accordance with the padding or exhaust process. 
The dye liquors or printing pastes may comprise, in addition to water and the dyes, further 
additives, for example wetting agents, antifoams, levelling agents or agents that Influence the 
characteristics of the textile material, for example softeners, flame-retardants, or dirt-, water- 
and oil-repellents, and also water-softeners and natural or synthetic thickeners, for example 
20 alginates and cellulose ethers. 

The amounts in which dyes are used in the dye baths can vary within wide limits depending 
on the required depth of shade; in general, amounts of from 0.01 to 15 % by weight, 
especially from 0.01 to 10 % by weight, based on the material to be dyed, have proved to be 

The dyeing with anionic dyes or reactive dyes is preferably carried out at a pH of from 1 to 8 
and especially from 2 to 7. The liquor ratio can be selected from within a wide range, for 
example from 1 :3 to 1 :50, preferably from 1 :5 to 1 :30. Dyeing Is preferably carried out at from 
30 50 to 1 30'C and especially from 80 to 120X. 



Following the method according to the invention there are obtained dyeings of dyes, e.g. 
anionic dyes or reactive dyes, on polyamide fibre material, which dyeings exhibit a 
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substantial improvement in terms of ttie deptii of shade, without the fastness-to-washing or 
fastness-to-light properties being adversely affected. 

The invention relates also to a textile adjuvant comprising an aqueous solution of a 
5 compound of formula (1 ). 

. The textile adjuvants according to the invention may comprise, as further additives, for 
example wetting agents, dispersants or pH-regulators. 

10 The Examples that follow serve to illustrate the Invention. The temperatures are given in 

degrees Celsius, parts are parts by weight, and percentages refer to percentages by weight, 
unless otherwise specified. Parts by weight relate to parts by volume in the same ratio as 
kilograms to litres. 
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Preparation Examples 



L1. Compound of formula (101) 

HN> 



(101) 



9.22 g Of cyanuric chloride, 35 g of cold water, 50 g of ice, 0.5 g of disodium phosphate and 
1 drop of Irgapadol FFU (dispersant, Clba Specialty Chemicals) are introduced Into a 750 ml 
sulfonating flask and stin-ed for 30 minutes at 0 - 2''C. There is then added a solution 
(neutralised to pH 7.5 at 2 - 5°C using 4N HCI) of 17.6 g of 1 .6-diaminohexane and 35 g of 

10 water. The mixture Is stirred at 2''C for 3 hours, the pH being held constant at 7.0 by the 
addition of 1 N NaOH. The temperature is then Increased slowly to 25''C; the pH is still held 
constant at 7.0. After stinring for 3 hours at 25''C, the temperature Is increased very slowly 
and in steps to 95°C, at pH 7.0. After stirring for 2 hours at 95'*C, the reaction is complete. 
The batch is cooled and the by-products are filtered off. 

15 405 g of a clear, colourless solution having an active content of 4.5 % are obtained. 



1.2. Compound of formula (102) 




(102) 



20 Analogously to Example 1.1 , 9.22 g of cyanuric chloride are reacted with 1 3.4 g of 1 ,4- 
diaminobutane. 505 g of a clear, colourless solution having an active content of 4.1 % are 
obtained. 

1.3. Compound of formula (103) 



25 



^ (103) 
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4.61 g of cyanuric chloride, 25 g of cold water, 30 g of Ice and 1 drop of Irgapadol FFU 
(dispersant, Ciba Specialty Chemicals) are introduced into a 350 ml sulfonating flask and 
stirred for 30 minutes at 0 - Z'C. A solution of 1 .53 g of ethanolamine and 5.0 g of water is 

5 added dropwise over 40 minutes. During the addition, the pH is held constant at 7.0 to 7.5. 
After the addition, the mixture is stirred at 2°C for 90 minutes, the pH being held constant at 
7.0 by the addition of 1 N NaOH. There is then added a solution (neutralised to pH 7.5 at 2 - 
5''C using 4N HCl) of 5.8 g of 1 ,6-diaminohexane and 10 g of water. The temperature is 
then increased very slowly to 50°C, the pH being held constant at 7.0. The mixture is stin-ed 

10 for 2 houre at 50°C. The temperature is then increased very slowly and in steps to gS^C, at 
pH 7.0. After 4 hours at QS'C, the reaction is complete. The batch is cooled and the by- 
products are filtered off. 

182 g of a clear, colouriess solution having an active content of 2.9 % are obtained. 



1 5 1.4. Compound of formula (112) 
CI 



18.4 g of cyanuric chloride, 30 g of cold water, 30 g of ice and 1 drop of Irgapadol FFU are 
introduced into a 350 ml sulfonating flask and stin-ed for 30 minutes at 0 - 2*C. There is then 

20 added a solution (neutralised to pH 7.5 at 2 - 5-C using 37 % HCl) of 7.45 g of 1 .2-diamino- 
propane and 20 g of water. The mixture is stinted at 2°C. the pH being held constant at 6.5 by 
the addition of a solution of 7.45 g of 1 ,2-diamrnopropane and 8.0 g of water. After the 
addition is complete, stinring is earned out at 2'C for a further one hour, the pH being 
maintained at 6.5 by the addition of 4N NaOH. The temperature is then increased slowly to 

25 25'C. the pH still being held constant at 6.5. After 2 hours at 25"'C, the reaction is complete. 
The by-products are filtered off. 

195 g of a clear, colouriess solution having an active content of 16 % are obtained. 
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ll. Application Examples 

11.1 . Pretreatment and dyeing of microfibres: 
5 (a) Pretreatment 

5 g of polyamide microfibre fabric (PA-I\4eryl nnicrofibre 5-3101) are immersed, at RT (room 
temperature), in a liquor containing 5.55 g of the product of Preparation Example 1.1 (5 % of 
active product, based on the fibre weight) and 45 g of water, adjusted to pH 11 using NaOH. 
The liquor is then heated to dS'C at a heating rate of 2°C/minute. After 30 minutes at 98°C. 
1 0 the liquor Is cooled to 60°C at S'C/minute. 

After the pretreatment, the fabric is rinsed with water, first at 25°C and then at 50 - SO'C. and 
subsequently with dilute acetic acid (pH 6.0) at 25'*C. 

(b) Dyeing 

15 The pretreated fabric is immersed in a liquor adjusted to pH 3 using 80 % acetic acid and 
containing 8 % Eriofest Red 2B (Ciba Specialty Chemicals) and 1 g/litre of Tinovetin JUN 
(wetting agent, Ciba Specialty Chemicals), at RT. The liquor is then heated to Qft^C at a 
heating rate of 2°C/minute. After 60 minutes at 98'*C, the liquor is cooled to eO'C at 
S'C/minute, 

20 After the dyeing, the fabric is rinsed first at 50''C with water, then for 20 minutes at 70°C with 
aqueous NaaCOa solution, at 30-40'C with water and finally at RT with dilute acetic acid 
(0.5 ml of 80 % acetic acid per litre) and again with water. 

11.2. Example 11.1 . is repeated using 3.4 g of the product of Preparation Example 1.1 . 

25 

11.3. Example 11.1. Is repeated using 6.1 g of the product of Preparation Example 1.2. 

11.4. Example 11.1. is repeated using 8.7 g of the product of Preparation Example 1.3. 

30 11.5. Example 11.1 . is repeated using 1 .6 g of the product of Preparation Example 1.4. 

Dyeings having dark shades are obtained, without the fastness to washing and fastness to 
light being adversely affected. 



